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Studies of Project Ilfanageraent 
and Management Sys terns 

The studies  incorporated i n  the project  management research 
series are supported by a grant from the Nazionzl Aeronautics and 
Space Administration to Syracuse UniversPQ. They are prepared by 
professors and graduate s tuden t s  from the following f i e l d s :  business 
administratiso, engineering, p o l l t i c a l  science a d  sociology. The 
studies are related t o  an investigation of project management and 
management systems associated with the Apollo program, 

The series includes four types of docwnents : 

1. 

2. 

3. 

4. 

5. 

\?orking papers which are developed as iaterLm reports of concepts 
associated with project  mmagement and manzgement systems. These 
papers rare exploratory in nature aad serve as a focus f o r  discus- 
sion and are subject to fur ther  refinement as the  research program 
progresses. 

Occasional papers which are developed i n  areas not d i r ec t ly  re la ted  
to project  management and management s y s t a s  but  which cover topics 
of interest to the investigators which are generated through 
paxticipation i n  the research projec~. 

Reports which are unpublished documents su3mftted t o  NASA and other 
in te res ted  pa r t i e s  which represent the  f i n a l  r e s u l t s  i n  par t icu lar  
areas of inquiry i n  the research project,  

Theses and dissertations which are the unpublished r e s u l t s  of the 
research e f f o r t s  o€ graduate students associated with the  project  
and which represeat the writing requirements of t h e i r  degree pro- 
grams. 

Publications which are a r t i c l e s ,  boo& and monographs published 
by professional journals, commercial publishers 08 the  university.  
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The objective of t h i s  paper is t o  present an overview of the 

? I p roject  managanent concept as it is most commonly practiced in government 

and industry. I t  makes clear that project  management is a relatively 

new management philosophy and is an alternative to traditional 

administrative methods, The paper should serve as a basic guide to  

individuals interested in furthering their undersbndiag of thfs  

management concept, Seweral of the most s igni f icant  topics  associated 

with project laanagemeat will be examined in the subsequent sect ions 

of the  paper. These include the  following: 

1 0  

2. 

3. 

4. 

5 ,  

6 .  

7. 

The philosophy and ra t iona le  of project management. 

Definit ions of key project  management concepts. 

Criteria €or using project  management 

The i n s  titutionsl /f unctf onaP/ptogrammatic i n t e r  faces of 
the  pro jec t  organization. 

Advantages o f  project management organization. 

Types or d e l s  of projec t  management otgmiz;ntfon. 

Managerial strategies used in the project environment. 

An efforf: is made throughout t o  present both the  key s t ruc tu ra l  

aspects  d project  management, the  mechanical ssde of organizing for it, 

as w e l l  as the behavioral dimensions of the project  management syatem. 

PiWECT PIANAGESENT: A P~LBSOPEY AND BASIONALE 

Due t o  the demands of complex, technolog€cal undertakings, several 

unique management methodologies have emerged i n  recent years. 

methodologies have been respons€ble for several evolutionary processea 

tu both industrial administration and in public addnistratton. 

These 
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Although the term project managenreat or prsgrem management is €re- 

quently ewployed as a single, concrete management methodology it is 

not. 

impeded the understanding of it by those not closely associated 

with it .  

management, may refer t o  several new approaches t o  manageraent. 

Each approach is desfgned to increase the effectiveness of managing 

complex organizational tasks. 

1 1 

The construction and terminology of project management has 

Project management or as i t  is sometimes cal led,  program 

With the increasing task complexity and technology f t  became 

evident that trsdftionsl methods of organization were not always 

adequate, 

problems often occurred when it was necessary to Integrate 

systeaastically and colaterally several d its functional areas -- 
especially when an organization attempted t o  undertake the Largers 

more complex, and f inf te  "projects" or 'Bpr~gramsn. 

Depending fn part, upon the structure of.an organieation, 

Part of the problems Inherent in mobilizing the resources 

i n  a functionally orfented and dominated srgan2zation can be 

explained, in part, by looking at the canons of tradttional methods 

of organization, 

below: 

The most prevalent tenets can be delineated 

A. Otganioatioas functfon as an integrated entity on 
a vertfcal basis. 

B. A strong supertor - subordinate relationship is 
required t o  preserve unity of command and to insure 
unanimity of objective. 

C. Indivfdusl €unctionrl managers are parochial (and 
rightly so). 
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D. 

E. 

F. 

G. 

H. 

Functional managers maintain lateral staff coordination 
to obtain integrated staff action, 

Organizational groups have a basic dichotomy, viz., 
line and staff. 

A scalar chain of authority relationships exist within 
the organization, ranging from the ultimate authority 
to the lowest rank, with the line of authority following 
every link of the chain. 

An employee should receive orders from one superior only. 

Work progresses among relatively autonomous functional 
units of an organization. 1 

This paper does not imply that "functionalism" as found in 

traditional approaches to organization is without benefit. 

ally oriented structures contain many inherent advantages. 

researcher described stme of the benefits as follows: 

Function- 

A 

The strengths of the functional organization are rather 
apparent, There is an opportunity for the professional 
growth and interchange of knowledge among individuals 
of similar interests and training. 
organization is able t o  justify programs which task- 
oriented organizations cannot. There is opportunity 
for advancement in the functional organization's line 
structure within a narrow band of professional know- 
ledge. It is more likely that more competent person- 
nel can be recruited since there is a depth of know- 
ledge and experience in the functional ccrmponmit against 
which to measure applicants. 
possible since it is often feasible to assign one man 
to several and to supervise him effectively. 
there are some psychological benefits to the individual 
who feels he belongs in a group in which he hows where 
he stands.2 

The functional 

Some efficiencies are 

Finally, 

'David I. Cleland and David C. Dellinger, "Changing Patterns 
in Management Theory," Aerospace Management, Spring, 1966, p. 3. 

2I?; J 1  ~ ~ ~ t = = ~ ~ ~ ,  ?reg== ymg9e=+, in_ Nc=-D&en,=e X=dus- 
Unpublished Paper, College of Business Adminis- try Environment. 

tration, Syracuse University, April, 1968. 
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Although there are advantages of the fxnctionally oriented 

orgaizatfan, eome disadvantages occur wlLpcfs affect an organiza- 

tion's a b i l i t y  to manage large and aultidisciplhed ventures. The 

fuactioral apprmch, far exnmple, often m_&<@S the Z a S k  32 msbllia- 

h g  diverse organizational resources diffPcu2Z and cttnbtrsome . 
underttikkzzgs, for example, require the s b d t a n e o u s  c o n t ~ i h u t i ~ ~ ~ ~  

of professionals m d  technleians in several functional areas of the 

Some 

I . '  .. 

organization. Without some type of coordination mechanism with the 

appropriate crrganizatioual chaa-teg it is di f f i cu l t  t~ bring diverse 

inputs together and have them perEoim as a team. 

cal framework for functionally oriented organizations 18 conducive 

to the breeding and maintenance of "power centers". A s  one author 

noted, "it is a boon to empire baUders". 

K-I~? The ecologf- 

Pexhapa the comment by 

Stahel Edwards can bes t  describe the limitations of the fursceicmal. 

o%ganization, H e  notes the following: 

The sad part 5s that che f u s c t i o d  organization 
has been Zlopelessly outdated by a large scale, 
tcchn&,cal worrld. There is EO remanable way that 
a huge pyramid 0% people can te$k to  each other 
a l l  at once, and there is no way rkat they can 
work togettier: 1€ they do not. . 
aThe r e d  h ~ p e  of strengthening and quickening rhe 
large corpo~acfo-n vould seem to be in lookLng a4: the 
euterpriae as n flow of inter-related s c & i ~ n s  rather 
than a eLraster of scmf-autunomus functiaas. A 
Eun-ctfonal orga~i iza t ion  represenrs a formal division 
sf the eaterprim h ~ o  dmains t711ose only access is 
through channels. 
action--cencexed oigan%aatbbn t ? m C  is more casual and 
loose, "5th open nccess from any direction; indeed, 
i t :  would coiacide tiit-h the informaf organizacfcvn 
t h a t  alredy exS8 t3 fii any cmpany. 

A puscfbl-e alternative is an 

. .  

3 
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In addi t ion t o  the "natural l imitat ions"  of functionally- 

oriented organizations other  forces have influenced the! behavior 

of organizations and organizational par t ic ipants .  

a l lude  t h a t  there  are a number of socio-economic, psychological, 

technological and cu l tu ra l  forces a t  work which are requir ing a 

reor ien ta t ion  of organization theory. 

mentioned as var iab les  influencing organizations: 

Schull ,  et al., 

The following have been 

1. 

2. 

3. 

4. 

5. 

6 .  

The western t rad i t ion  of fragmented power which 
has d i lu ted  the  legitimacy of the  h i e ra rch ia l  
posit ions.  

An mphasis on expert ise  and achieved status, 
as opposed t o  charisma and pos i t i ona l  status. 

Rise of the  "sc ien t i f ic  e thic ,"  with its pro- 
pensity toward evolutfon and change, including 
modification of conservative social i n s t i t u t ions .  

':he knowledge explosion, making onmiscience 
anachronistic and crea t ing  an imbalance between 
hierarch ica l  authority and ins&mnental com- 
petence. 

The impact of educatedarad mobile professional  
and technical personnel on organizat ional  sps- 
teros, including expertise and col laborat ion i n  
decisions affecting working relat ionships .  

The changed nature of t ransac t iona l  behavior and 
organizational goals, r e su l t i ng  i n  more complex 
technologies, whether programmed o r  unprogrammed. 

'? 

u 

P 

4 

Such forces  as these have caused management and organization 

theorist:, t o  re-examine our t r ad i t i ona l  management approaches. 

Berais has examined the weaknesses of t r a d i t i o n a l  organizations 
h 

c l n d  has forecasted the decl ine of bureaucracy as the  prevalent organi- 

4 / 

Organization. . .An Evolution Beyond Bureaucracy ." Unpublished 
paper, not dated. 

Andre L. Delbecq, Fremont A. Schull  and Alan C. Fi l l ey ,  "Matrix 
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principle that every age develofs an organlzetional form appropri- 

ate to its  genius, a2d that the prevailing E o m  today - %he pyramida?., 

centralized, functioudly special ized,  impersonal nachanfsm k ~ o m  as 

- bureaucracy - was out of joint: with canteinporary reaiities."5 

model, B m i s  noted the follox&a~: 

Orgznizations of the future. . .will have SOXE unique 
characteristics. 
ing temparary systems, organized around problems to be 
solved by groups of relative strangers with diverse 
professiox~al s?4Us. The grmp fnlFlL be arranged on 
organic meher than mechanical models; they w i l l  evolve 
in response t o  problems rather than to programed ex- 
pectztlons. People vi11 be evaluated, not in a rigid 
vertical hierarchy according to rank and status, but 
f l e x i b i U t y  accozdirrg to coupeiia-ice. Oqgifiizatioaal 
charts w i l l  consist of project  groups rather than stra- 
t i f i e d  funcLional grotips, as is now the case. 
problem-solving, temporary systems of diverse specia- 
lists, linked together by cwrdlaaclng executives in 
an organic flux - this is the organ zaticsnal form t h z t  
will gradually replace bureaucracy - 

They w i l l  be adaptive, rapidly chang- 

Adoptive, 

i! 
.- . 

Bc&s makes clear that the dramatic changes he predicted a 

8hort time ago are now becoming a reality 9n several organizations 

concerned with advuaced technologies. 

foresees w i t h  the advent of the m w  orgaciaationd mctdels is how 

One of tlre major problems he 
, 

they will b e  managed. He mahtains that understanding the "1.eadership 

requirements'' of these new organizations is crucial for future devel- 

opment of management theory. 



-7- 

Due t o  these deficieucies i n  the  bureaucrat ic  model of organi- 

zat ion,  pro jec t  management has been developed i n t o  a unique rucmage- 

ment methodology with the potent ia l  of creating a nore I"iexib1.e 

organizat ional  response t o  management challenges. 

Before proceeding a fey key def in i t i ons  w i l l  be exploincc to 

a id  i n  understanding some of t h e  bas i c  p ro  j ? c t  mnagement terr.ino1- 

Of3Y 

DEFINITION OF KEY TERkXS 

A. 

B .  

C. 

D e  

E. 

TO 

Projec t  -- A "set" of i n t e r r e l a t ed  activit ies neceasitry 
to accomplish specif ic  mission objectives.  
e r a l l y  associated with the  developuient of an in tegrawd 
u n i t  of hardware. 

It is gel:- 

Program -- "Sets" of i n t e r r e l a t ed  a c t i v i t i e s ,  

"projects". 
undertaking. 

A p r w  

The sum of t h e  pro jec ts  equals a program 
gram is rlonnally ccnsiderzd as being coiri~oseb of srvera l  

Projec t  Ikmger -- The executive or manager responsible 
for a defined "set" of i n t e r r e l a t ed  activities, 

Program Xanager -- The executtve i n  charge of coordinat- 
ing "sets" or groupings of i n t e r r e l a t ed  acttvities. 

Functional Hanager -- Xanager i n  charge or working with 
an establ ished,  on-going a c t i v i t y  within the  organiza- 
t ion  ' s i n s t i t u t iona l  s t r u c t u r e  . 

re f ine  our def in i t iona l  constructs  we might add these dimen- 

s ions  at  t h i s  point.  Perhaps the following, explanations of project  

management w i l l  help us understand conceptually the  t o t a l  rationale 

and philosophy of project management. Project management thus can be 

described as: 

A; 

ha A managerial. t o o l .  

A p!..ilcscFhj. C f  organizaticnsl OPerZt iC3,  
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C. 

D. 

E. 

A foca l  point of an organized but f l u i d  s o c i a l  system. 

A hub of a mechanical system. 

A mnagement approach which v io la tes  i n  a pos i t ive  
manner many of the  basic tene ts  of classical bureau- 
cratic design. 

CRITERIA FOR USING PROJECT PlANAGBlEhi 

There has been considerable discussion on when an organization 

should u t i l i z e  project  management. 

guidelines,  researchers have indicated t h a t  its use  is warranted 

when the  following charac te r i s t ics  are present i n  a task. 

Although there  are no uniform 

1. 

2. 

3. 

Project  Scope: Pro jec t  management can be prof i tab ly  
applied as a ru le ,  to a one-t€me undertaking t h a t  is 
(1) definable in terms of a single, spec i f i c  end re- 
s u l t ,  (2) bigger than the organization had previously 
undertaken successfuily. A project  m e t ,  by Jefini- 

Unfamiliarity: An undertaking is not a project ,  in 
our sense of the  term, unless i t  is a unique, o r  in- 
frequent, e f f o r t  by the  ex is t ing  management group. 
Lack of familiari ty or lack of precedent usually 
leads t o  disagreement or uncertainty as t o  how the  
undertaking should be nanaged. I n  such a situa- 
tion, people a t  the lower management l eve l s  need t o  
be to ld  precisely what they are t o  do, while senior 
executives are jus t i f i ab ly  troubled by a greater  
than usual sense of uncertainty about the realism 
of i n i t i a l  cost  estimates, t h e  commitments or both. 

t ion,  end a t  an objective point i n  time. . . 7 

Complexitx: 
project  is the degree of interdependence among tasks.  
If a given task  depends on the  completion of other  
assignments i n  orher functional areas,  and i f  it w i l l ,  
i n  turn,  a f f ec t  the cost  o r  timing of subsequent 
t a s k s ,  project  management is probably cal led for .  

Frequently &he decisive c r i t e r i o n  of a 

John ZI. Stewart , '?laking Project  Xanagement Work," Business  
Ilorlzons Fa l l ,  1965. p. 56-57. 

Jolzn 1.1. Stewart ThTf'. F a  57. d 

'John M. S t e w a r t ,  p. 58. 



4. - Stake: A f i n a l  c r i te r ion  t h a t  inay t i p  the  scales in 
favor of project  management is the company's s take i n  
the  outcome of the  undertaking. 
p l e t e  the job on schedule or within the budget e n t a i l  
ser ious penal t ies  for  the compaay? If so, the  case 

Would f a i l u r e  t o  coni- 

for project  management is strong. 10 

In essence, the criteria f o r  u t i l i z i n g  project  management de- 

pends grea t ly  upon the complexity of the project ;  t he  degree of un- 

f ami l i a r i t y  with &he problems involved; the importance placed on 

. mobilizing critical organizational resources; and the degree of 

control  necessary t o  manage the project ' s  cost, schedule and perfor- 

mance objectives. These criteria do not necessar i ly  l i m i t  project  

management to the  one-time large undertaking. IC can a l so  be used in 

the  more routinized ver?tures. 

To fur ther  de l inea te  some. of t he  primary differences between 

the  t r ad i t i ona l  management approaches and the  project management 

approaches, the  interrelat ionships  t h a t  exist among an organization's 

i n s t i t u t i o n a l  s t ruc ture ,  functional s t ruc ture ,  and the  programmatic 

or project  s t ruc ture  must be delineated. 'The former provides the 

broad "umbrella" in which t h e  functional and programmatic organiza- 

t ions  operate. Traditionally it has provided the aechanism and 

framework f o r  coordinating the various specialized departments 

(functional departments) and the various s t a f f  posi t ions supporting 

the  functional areas. As i l l u s t r a t ed  in Figure 1 the  i n s t i t u t i o n a l  

18 John 11. Stewart, Xbid, p. 58-59.  



organization is responsible for fomulating the policies of the organi- 

zation; maintaining the necessary resource base; and defining the mis- 

siom it wishes to undertake as an organlzational entity. 

The progrmtic orgenization finds its ecological base within 

the institutional struct-we and receives the necessary professional 

and tachnical inpcts from the functional organization. 

organization can be described as a "store-house" of expertise from 

which the project organization draws as required. 

The functional 

The workiag relationship between the functional organization and 

the project organization may be well-defined or vaguely defined de- 

pending upon the charter Cop management establishes for the project. 

Conceptually, project mmqpnent can be described 2s a "free-floating" 

management: system operating across ,and drawing upon ,the inputs of 

various functional. departraenrs as they are needed. 

Thus, the proaramaric organization encompasses the project 

manager, h i s  staff aold Lhe interaction patterns between the project 

manager and oth2r functional areas within  the organization, Spec i f i -  

cally, it is the organizational environment in which the project 

manager accomplishes his task objectives. Regardless of the s i ze  or 

complexity of a given psoject both the institutional and functional 

organizationsare always present. As will be explored in a later sec- 

tion, it w i l l  t ) ~  sham that the pastlcular "modeX" of project manage- 

ment used determines the interfacing paztcrxs of the programmatic 

organization to the fme t iona l  and to tiic iastitueional organizational 

a true ture . 
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To illustrate the differences and relationships between the 

project organization and the functional organization one researcher 

has constructed the following framework (presented in Table 1) that 

compares several organization concepts from a project and a functional 

perspective, 
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I nst itut ional IFu nctional IProgr L mat ic 
Interfaces 

FIGURE 1 
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P.ripcigle 

Table k 

chain exist ,  but p r b e  
emphasis i s  placed on 
horizontal. and diagonal 
work E low + Important 
business is conducted 
as the legitimacy of 
the task requires. 

Coinpa-*%sosl of Specif ic  Organizational Concepts from 
the Project Viewpoint: and the Functfo~~al Viewpoint. 

Eroj ect Viewpoint I Phenoinenon 

Line-Staff 
Organizational 
Dichotomy 

Vestiges of the 
hierarchial inodel 
tcsra5n, but l h e  
functions are p k x e d  
in a support posi- 
tion. A web of 
authority and respon- 
sibility relationships 
exist. 

..I 

Superior- 
Subordinate 
Relationship 

Peer-to-peer manager- 
to-technical expert, 
associate-to-associate , 
e t c .  relationships 
are used to cosckact 
mu& of the salient 
business. 

- 

Functional V i m p o i n t  

Line functions have 
direct responsibility 
for accoqlishing the 
objectives; l ine  com- 
mands, staff advises. 

The chain of authority 
relationships is from 
superior to  subordinate 
throughout t h e  organiza- 
tion. Central, crucial 
and Important business 
is conducted up and . 
down the vertical hier- 
archy. 

This is the most impor- 
tant relat ionship;  if 
kept healthy, succcss 
will foll.ow. All impor- 
tant business is con- 
duciced through 8 pyra- 
miding structure of 
superiors to subordinates. 

1.14- 
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Phesaomenon 

Organizational 
Objectives 

Unity of 
Direction 

Par i ty  of 
Authorjity 6s 
Responsibility 

Time Duration 

Pssject Viewpoint 

Management of a 
project becomes a 
jo in t  venture" of 

many relatively 
independent organi- 
zations. Thus the 
objective becomes 
multilateral. 

I ?  

The project n;as;ager 
inanages acrQss 
functional and organi- 
zational liiles to 
accomplish a C O ~ Q Q  

inter-organizationa!1 
objective. 

Considerable oppor tunl. ty 
exists fo r  the project 
manager's responsibi l i ty  
t o  exceed h i s  authority. 
Support people are often 
responsible to other 
managers (functional)  
€or pay, per fomawe 
reports, prsrraotions, etc 

The Project (and hence 
the organization) is 
f i n i t e  i n  duration. 

Functional Viewpoint 

Drganizational objec- 
t i ves  are sought by 
the parent un i t  fan 
assembly of suborgaui- 
aations) working with- 
i n  its environment. 
The object ive is 
unilateral. 

n e  general manager 
acts as the one head 
for a group of ac t iv i -  
ties having the same 
plan  - 

Consistent w i t h  func- 
tional management; the 

superior-subordinate 
re la t ionship is main- 
tained through f unc- 
tional authority and 
advisory s t a f f  services. 

i n t e g r i t y  of the 

Tends t o  perpetuate 
i t s e l f  to  provide 
continuing f a c i l i t a t i v e  
support. 

Source: David I. Cleland, "Understmding Project Authority Requires 
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The above chart compares dif€erent organZzetional concepts from 

the project manager's viewpoint and f rocz the  functional xnaiager 

pofnt-of-vim. To delineate differences between the project manager's , 

and the functional manager's respons i$ ik i t f e s ,  Table 2 gives examples 

of both the functional and project responsibilities from a corpora- 

tion in the aerospace industry. 
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Comparison of Program and 
Functional I-fanager's Responsibi l i t ies  

Program Manager 

Program Direction 

Directs and controls company program 
and funct ional  organization and 
subcontractor a c t i v i t y  to  achieve 
program objectives.  

Develop Master Program Plans. 

Determine and i s sue  the work 
breakdown s t ruc ture  and related 
work statements, budgets, and 
schedules which def ine what 
e f f o r t  w i l l  be accomplished, who 
w i l l  have SDW accountabili ty,  
and when it w i l l  be performed. 

Program Control 

Monitors cos t ,  schedule and 
technical r e s u l t s  against  master 
program plans. 

Replaces and rebudgets as 
necessary to assure accomplish- 
ment of program objectives.  

Fmct iona l  Manager 

Operational Direction 

Determines who w i l l  perform 
de ta i led  tasks ,  where they will 
be done, and how they are t o  be 
accomplished. 

Provides a s t ab le  base for the 
development of t a l e n t  and s k i l l s  
to assure the  maintenance of 
technical  capabili ty.  

Provides necessary f a c i l i t i e s  
arid services  t o  support program 
requirements. 

Operational Control 

Responsible f o r  the technical  
excellence and qua l i ty  require- 
ments of assigned tasks.  

Assures t h a t  a l l  tasks are accom- 
plished i n  accordance with tech- 
n i c a l  spec i f ica t ions ,  on schedule 
and within budget. 
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Configuration Management Administration 

Controls changes and assures 
configuration accountability 
affecting the program. 

Performs adruinis trative s e w  ices 
in support of personnel assigned 
to a program. 

Initiates merit increases for a l l  
personnel within their organiza- 
tion. 

Approves the assignment and con- 
curs in merit increases of key 
functional personnel assigned to 
the program. 

Source: North American Aviation 

The above example delineating the differences in responsibilities 
- .  

betveeu program or project management and functional management only 

I s  used for illustration purposes. The demarcation between each 088'8 

responsibilities mrp from organization t o  organization and again 

according to the project management model employed. 
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Perhaps the key to understanding the complex web of biter- 

relationships among the i n s t i t u t i o n a l ,  functional and gsogramatic 

organizations is t o  examine the basic ra t ionale  Ecor thjs  arrange- 

ment. 

tion, organized by functional divis ions ,  when it urrdertakes com- 

p l e x  tasks. 

We have alluded to several problems inherent in an ixstitu- 

At the same time, w e  illustrated the inherent "ctrengths" 

found in functionalism. Project management is a management system 

which attempts to  limit the weaknesses found in functionally organized 

entities and capitalizes on functionalism's great strengths. 

In a preceding eection of this paper, we discuesed some of the 

differences between the traditional management approach and prujaciF 

management. Basically these dfff erences revolved around the differ- 

ence ia organization and philosophy. 

closer curamination of these differences ail1 be made :In terms of how 

Ia the n e x t  f e w  sections, a 

they affect the ciaily management operations. 

Identification of Responsibility 

The increased complexity of many organizational taske has m a d e  

it imperative for management t o  identify the appropriate responsibi- 

lity areas for purposes of stringent management control. When a 

project venture requires the inputs of several departments OK func- 

tional areas, system for the identification of responsibilities 

divisions conducting the operations, while the accountability l ies  

with the project manager. 



J 
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Actual coapletiort and budget indices would be 1x7 alad 104, res-- 

pectiveljj, considering t h e  ox:@sl prc.grcmed t h e  and budgets 

estimted at the base index oE LOO. 

The third major project objective 2s the  pzsfomsnce required 

from the project. Sjxply put, does ti12 project perform acccrd8ag 

to the objectlvcs established f o r  It? In most cases, auditing per- 

formance requireaents is nore difficult than cvaluatbag the comit- 

tments to t h e  and budget objectives. 

SystenaLic V i e w  of  the Project 

Closely allied to t h e  preceding discussion Q€ the identifica- 

tion of key responsibilZty areas, is top management's opportuniey to 

viev the project as a i  "action system". ~ r o n  an organizatdonal per- 

spective e,his slims the top  managemcmt eo survey the t-otal perfor- 

mance of the project and i ts  reletionship to the inseitueional. and 

functional pasts  of the organization. 

opportunity for effichnt c o n f l i c t  resolution withitz the organiza- 

tion. 

in a better  p o s i t i m  to assure tha t  a project recebes broad organf- 

In. addttiorn it may offer the 

Because of the stake rlnmlved in the project ,  management is 

ZatiOll&k Support. 

Communication Flexibi l i2 .y  

As in conducting a3y rnanagenent task, a netwon'k of cornmication 

channels evolves - both r'oml and i n E o r - m l V  

r-nn-cqt effers primgcrry advenmgas 8s Ear as comunicatian chamels 

The prsjecz aaazlagemerrt, 
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are concerned. 

cor rec t ly ,  i t  can shorten t h e  forma?,. communication lines. This 

malces €or grea ter  f l e x i b i l i t y  and responsiveness in the projec t  

organization and t o p  magemeut. 

be funneled d i r e c t l y  t o  the  project organization. Similar ly ,  the 

F i r s t ,  i f  the  project  organization i s  establ ished 

Directives from top management m y  

projec t  manager has d i r e c t  countmication channels to top managemect 

when problems need resolving. 

b i 3 i t y  and minimal d is tor t ions  of communications. 

This arrangement o f f e r s  speed, flexA- 

In addi t ion t o  the  formal communication channels, there  are 

also the  informal ones. These are usual ly  es tabl ished according to 

the  problem areas tha t  need resolution. These channels are estab- 

l i shed  by the  project  manager and are used i n  the  conduct of "get- 

ting the job done" and as sources of information and intel l igence.  

NODEIS OF PROJECT ORGANIZATION 
. .  

Numerous organizational desFgns have been devised t o  cope w i t h  

complex management problem. From a project management perspec- 

tive, these range in s f z e  from one manager to one t h a t  v i r t u a l l y  

involves everyone within the organization. Each model has its m 

unique ch8ract;erisstica, advantages and disadvantages. 

each 1s designed t o  accomplfeh the par t i cu la r  objectives establ ished 

Further, 

for it. 

For organizations not experienced in the use of projec t  manage- 

ment techniques it is advisable to formulate the object ives  or' the 
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most e f f ec t ive  i n  attaining the objectAves of the pxjcct. Once 

the  pro jec t  objectives a m  established, end e basrhc survei l lance 

of the organizatfcn's strenge~s 

have been made, a decision canr then be nade as to the type of re- 

sources that are needed. I n  this case, icsoiirees refer to both 

the technical and h m n  resources and the Enost e f fec t ive  means of- 

managing those resources. 

d u s t r i a l  contractor i n  the aerospace industry. 

far an advanced program (project X - Y ] .  

not s i g n i f i c m t l y  large i n  terms of the dollars involved, it In- 

volves advanced technologies i n  one particular area, i.e., radar 

guidance systems. 

the project organization within the advanced radar guidance sys- 

tems div is ion  r a the r  than having i t  as a semi-autonomous operaang 

division. 

terms of resource economies. 

the pa r t i cu la r  project where the advanced radar system engineers and 

s c i e n t i s t s  were already doing t h e i r  research -- where they had al- 

ready establ ished good working re lat ionships .  The pro jec t  manager 

i n  t h i s  case was responsible for planning the project, mobilizing t he  

required resources 

weakaesses and cimracteristics 

Par  example, organization A is an in- 

It has a contract 

Although the project  is 

The decision by t a p  inanagemezit is made t o  loca te  

The r a t iona le  behind this decision was explained in 

It appeared more e f f e c t i v e  to place 

and controll ing the progress of the task. 

I n  the following paragraphs, several different m o d e l s  of prc- 

j ec t  organizations w i l l  be ident i f ied  and t h e i r  unique cha rac t e r i s t i c s  
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identified. Folh- ing  the description of the models, generaliza- 

tions about the behavioral problems of each model w i l l  be discus- 

sed. 11 

Internal Functional Model (Direct Authority) 

This organizational arrangeaent is usually found wlthin an 

existing funcrional department. Generally, the project manager is 

directly responsible for the part of the functional organization 

assigned to him. 

bility for the proj'ect. 

usually located within a major functionsl division and can draw upon 

the resources of that division effectively. 

manager has good relations with his superiors he can wtabl i sh  him- 

This arrangement gives a direct point oE accounta- 

One of its prime advantages is that it is 

Providing the project 

usually quite effectLve. 

ject  requires inputs and conchibutions from several divisions. 

Care, howeger, must be taken if the pro- 

If 

the project requires diverse divisional iqc2? ,  tken ~;P?>ect 

manager must build alliances, negotiate a d  make trade-offs with 

these divisions to secure the necessary resources. 

Aa example of th i s  model is illustrated in Figure 2. 

"For additional information on project Htaaagement organizational 
models see: Allan Janger, "Anatomy of the Project Organization," 
Business Plaaagement Record. November, 1963, pp. 12-19; C. J. Nddletoe, 

Mrch - A p r i i ,  i967, pp. /;(-82, 
How to Set l@ a Project Organization," Xarvard Business Review I t  

-- 
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PROJECT X PROJECT X 
DESIGN I?ABltlCATION 

I 
1 I J 

SOURCE Allan Janger, "Anatomy of the Project Organization," 
Business Management Kecord November, lYo3 .) p . 12. 
Used courtesy of the National Industx.Lal Conference 
Board and Business Wmagement Record. 
are the author's. 

Figure titles 
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In t e rna l  Functional Hodel ( Ind i r ec t  Authority) 

The i n t e r n a l  functional model with an Sndirece authori ty  rela- 

t ionship t o  the  project  participants is s i m i l a r  in many respects  

t o  the  previous models. 

is again located wichin a major funct ional  a rea  of an arganiza- 

t i an .  

performing work on the  project, but  not Chc usual type of "line" 

author i ty  . 

The major s h i l a r l t y  is that the pro jec t  

The project  manager has "project authority" over the uci ts  

This par t i cu la r  model is frequently employed when it. is de- 

sirable to es t ab l i sh  d i r ec t  responsiSi l i ty  for controlUng the 

progress of  t he  project. 

funct ional  area to zetain l ine  cont ro l  mer the project, if and 

when needed, 

betueen the manager of the functional area and the  project  manager. 

III one sense, the project  par t ic ipants  report t o  two superiors 

using two d i f f e ren t  types  of authority.  

p ro jec t  manager in t h i s  case t o  es t ab l i sh  good workjag relation- 

ships with h i s  subordinates and superior, 

1% allows the manager of the par t i cu la r  

Problems occur ia t h i s  model when conf l i c t s  develop 

Ie is imperative for t he  

The In t e rna l  Functional Model with indirect authori ty  is 

i l l u s t r a t e d  in Figure 3. 

Pan-Organizational Hodel 

The th i rd  type of project organization is one where the  

project manager may have the authority to coordinate several func- 

+,Ins?_ srezs= Nnrmdly; we see such an organization used f o r  com- 

plex, large-scale undertakings wMch ut i l i ze  inputs across  the 
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? 

+, W A G E R  +[ 

PROJECT 
&?,,,/ //A- AUTHORITY 

--*-I ....-,-.--. .,. . v . r .  

PROJECT 
"AGER 

I-- -- - - 

FIGURE 3 INTERNAL FUNCTIONAL MODEL 
flNDXRECT AUTIIORITY) 

SOURCE Allan Janger, "Anatomy of the Project Organization," 
Business Management Record November, 1963. p.  13. 
Used courtesy of the National Industrial Conference 
Board and Business #anaaement Record. Figure t i t les  
are the author's. 
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organization. In t h i s  nodel, depending upon t he  charter given tk@ 

projec t  manager, we  sei3 several  po ten t ia l s  f o r  c o n f l i c t  between the 

funct ional  managers and the project managers. I n  general ,  the  EO- 

ject manager needs a s t rong project "charter" to  be e f f e c t i v e  ..a 

t h i s  s i tua t ion .  H e  must i s s u e  p ro jec t  d i r ec t ives  t o  the projcct 

par t ic ipants  i n  each functional area and coordinate €he partit.!.- 

pants i n  the var ious functional areas as they are needed. By 

placing the  pro jec t  manager at  a high level, t h i s  will give aim 

the  organizational "leverage" t o  accomplish his tasks 

This model of project  management is i l l u s t r a t e d  in Fisure 4. 

ProPramlMulti-Proiect Model 

Another model of project management frequent.1.y fourd when an 

Organization undergoes an extensive organization is ca1l.f.d the 

p r o g r a m l d t i - p r o j e c t  model. The use of several "proj 2ct managers" 

t o  coordinate each functional department's contrLbution t o  t he  

project  o r  program. This arrangement offerq,lfhe opportunity for 

having someone within and famil iar   wit^ the  workdng re la t ionships  

of the  department coordinate the work performed oa the project .  

The n o m 1  line of communication i n  t h i s  model is fr;>m the  project  

manager of the  t o t a l  p ro jec t  t o  the department or fu i c t iona l  pro- 

ject manager. This arrangement is  l i k e l y  t o  r e s u l t  ;In a high l e v e l  

of coordination f o r  the t o t a l  project .  

Numerous areas f o r  conf l ic t  are present in this model although 

4 t  is .dA . . l - -  ___-  f n-- ---e--*-- I 1  
.Lc W&.u=ry wru. COL GAdui p."; iiow much power*' shouici t'he projec t  
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. 
1 I 

SOURCE Allan Janger, “Anatomy of the Project O l c g ~ Z i i t % O R , ”  
-_1_- Business Planqernent Record November, 1963. p.  13. 
Used courtesy of the  National Industrial Conference 
Board and Business Management Record_, 
are the author’s, 

Figure titlea 
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manager have? 

manager? 

organization’s rdssions and objectives are concerned? 

the  procedure for resolving conf l i c t s  that occur between the pro- 

ject manager and the  functional departments? 

these m u s t  be resolved pr ior  t o  es tab l i sh ing  this type of pro jec t  

organization. 

IIOW much authority should be vested i n  the projec t  

Is the project  one of high or law priority as f a r  as the 

What is 

Questions such as 

The prograu/multi-project model is i l l u s t r a t e d  i n  Figure 5. 

Apollo Project  ffanapnent Model 

Another type of project organizatton is u t i l i z e d  i n  NASA’s 

Apollo Program. 

exist a t  other  ‘USA f i d d  centers the most c lea r ly  delineated 

model is found at  the Marshcll Space Flight Center (PISFC) located 

at  Huntsvil le,  Alabama. Basically, two organizations within PlSFC 

are responsible for the  Apollo project  which are the Indus t r i a l  

Operations Organization (IO)  and t he  Research and Development Or- 

g a n i z a t i m  (R&L%). Eech organization has been delineated a 

epecial  and r a the r  unique role t o  perform. 

i n  I O  are accountable €or the projec t  and seeing t o  it t ha t  it meets 

the  required cost, schedule and performance objectives established. 

The R&DO organization is u t i l i zed  t o  provide maxjimrtm technical  sup- 

por t  t o  the  various projec t  managers and t h e i r  subsystem managers. 

The projec t  subsystem managers are responsible for a smaller hard- 

vare system and they interface with their counterparts in the 

Although di f fe ren t  var ia t ions  of the  ApoUo m o d e l  

Project  managers with- 
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laborator5es and with the industrial contractor. This arrasgenent 

is designed to provide spec ia l ized mnageuent rptteurion to Each c t ~ p o -  

nent system. AdditfonPLly , It pra-~ides a aecbzaism t h a t  teirpers the 

weakiiess in any one arganizatien Qprojec.2 management, RLGDG, and ;he 

contractor). 

and balances". 

One can conceptualize tire a r r a ~ g e ~ ~ t ~ ~ t  as one o f  "checks 

For exmple, t he  X&W organization's primary respan- 

s i b i l i t y  i o  t o  insure technlcal perfomance. Dedication to teshni- 

cal perfection nay InhTbit the meeting of maaufactiirhg and launch 

schedules and cause various problem w i t h  project cosrs and budgets. 

The Mustr ia l  contractor may be prhari ly  concertxed with :rchedule 

costs and profkcs. The project m-mlager, on the athar h a ~ . l ,  m y  be 

concerned primri3.y w i a  meeting various schedub deaclllnes .. Each 
organization wirrh i t a  own primery objectives am? :its QVZL way of 

viewing the project helps t a p e r  the deinands of the ot;bzt organiza- 

tions. 

The triad of relationshkps is illustrated Ln Pigura 6. 

FIGURE 6 PROJZGT KlrWAGXXENT, RESEARCH At DEWLOPbIENT, CONTRACTOR 
INTERFACES 
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these are only Che f o m a l  p o i m s  of contacts and that t e y  also 

use an "invisible matrix", This 6evaZops out of personal f ~ i ~ ~ d -  

ships and alliaizces ths projec t  mmagers and sabsys tern mnagars 

have established. 3x1 m y  cases it is basad os the eype of problem 

that nust be resolved and the eugincers within k h e  laboratories who 

have the expertise to resolve che p r ~ b l ~ ~  

The Laborctorias within R&59 aperate QIZ a "f~ncti~ad.'* bas i s  (. 

laboraeory , Proyulsfon and Vehicle Engineering laboratory, Quality 

end Reliability Assurance Laboratory, etc.. I n  addltion to supplying 

technical assistance to the Apoblo p r o g a t ,  the vnrious Woaratories 

are also engaged in various types of basic research. 

the major funct;boazs of the R&DB laboratories can be delineated as 

follows : 

Specifically, 

1. To perform overall  systcms eogim?ering for the Satolrcu 

Launch Vehicle Programs md to Frovfde scier.tific, 
engineering, mwifacturing, test ,  quality assurance aRd 
managerial. support t o  assure the successfr~l pasforwnce 
and technleal adequacy o€ the p ~ g ~ m s .  

2. To perform complete engineering, development, m a n u h e -  
Curing, test 2nd progrzin mmgernene for assigned sub- 
system. 
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partfciqating organizations (NASA as @he crrstozner and ehe csntractor 

and an informal manner. Once the Eusiora process f5 es'ablinhed th.a 

The process %s f i n i t e  -- s%nce it lasts only fox  the duration of the 

informal. system aad the persocal relationships mmng the NASA 

personnel aod the contractor personnel, Thz hs3.0~ process is also 

fostered by the icassivc mounts of data and comamicatton required and 

exchanged betxeen the osgmizacions, 
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The Eusion process appears as a sign of organizational serength 

and flexibilityu Management planners should not becone concerned 

with i t  unless 2.t Smpedes program objectives aad the  decision-makin5 

processes of both orgaaizations. This fusion process is i n m t r a t r d  

i n  Figure 7. 

Lt has been well documented that one of the chief: criterf:m. for 

project  success lies i r t  t he  leadership a b i l i t i e s  and managexi:rl tal- 

en t  of the project  manager. Increasingly > go-crermental and Sadus- 

trial management planu-ers are placing mare emphasis on securing fie 

right individual for heading a pro jec t  task group. One research-ci: 

described the  importance of project  leadership in t h i s  mnner:  

All of this recent  research and experience underscores 
the fact tht of a l l  the f ac to r s  contr ibut ing to the 
project success, none I s  as imporrant as the leader- 
ship t h a t  the project manager provides t o  the e f fo r t .  
Study a f t e r  study has shown without a high level of 
leadership,  an abundance of a l l  o€ the  other  favor- 
able f ac to r s  carmot make a projec t  come i n  on time, 
within budzet, rZld w i t h  a c red i tzb le  technical. 
accomplishxent .13 

It is ra the r  difficult, if not impossible, t o  make gemrall- 

zat ions about all types of project managers. However, va~:ious 

managerial s t y l e s  can be delineated which apply t o  most project  mua- 

gers  . 
One of the most Iaportant leadezship a b i l i t i e s  a good project 

manager caa have I s  the ability t o  communicate with other project team 

members .  Recalliag the statement made previouiiy, a project  gtoup f a  

l3fioberf: D. Halverstadt and Richard R. Christensen, "From Project  
t o  Profit" Chemical Engineering Progress. Apri l ,  1966, p. 34.  
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BI-ORGANIZATIONAL FUSION 
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help h i m  plan and a d i t  the projact's technical perfomnce. 

t h i s  case Che basic scsponaibFldtAes of the project sranager are to 

have the piece ctf hardvtre produced by the contractor aceowding to 

a spec i f i ed  scnedule .and within establhhed cost objec~ive6. The 

faborstory personnel of the Custsacr organization are only sexon- 

d a i l y  interested in coat and schedui.es m d  pr1mari;L.J interested 

in Cechnical perfommce. 

trast ,  m y  be most interested in the profit incen'iives connected 

In 

The induskrial project zanager9 by con- 
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One of the  basic functions of projec t  manegemen's which was 

alluded t o  earlier was t o  reduce organizational "red tapeat .  

t he  pro jec t  orgenizntion is under the  scrutiny of top Eanagment 

and various staff offices, there m y  be a tcadeucy for various 

offices t o  slowly exert: increasing degrees of cont ro l  over the  pro- 

ject organization. 

project  organization the  project manager mst devise ways t o  re- 

duce the  r e s t r a i n t s  o? the  sys t em and still m e e t  the requirements 

of top managennt, 

various r e s t r a i n t s  of tAe p r o j e c t  o rga iea tbon  is by learning how 

t o  "short-circu2-t" the systen. This involves €inding out how the  

system works, w h a t  the  demands of the s y s t a  are and who is re- 

sponsible for  operating the systen. 

Since 

hrhn the  "system" becomes a hinderance eo the  

One method for reducing the Impact of the 

The f i r s t  requirement, "Learning how the  system wozks,vs in- 

volves careful study into the xnechanfcs of the particular system, 

such as the  "why" of the s y s t d ,  the  priority i t  is gi.ves, how 

i t  is perceived i n  the hierarchy and what c h m e l s  are used i n  

ge t t i ng  the  syskem from the  project organization to those respon- 

s i b l e  for it and vice-versa. 

is simply a feedback mechanism originating with t h e  pro jec t  organi- 

zat ion and flowing eo top management o r  various staff of f i ces  then 

the  project  manager may be solely responsible for inputs  i n t o  the 

system, consequently, he is directly accountable for the input80 

However, if the par t i cu la r  system is an " o p e ~ - - s y s t ~ "  and the  inputs  

If  the pa r t i cu la r  system is linear and 





The objective of t h i s  paper was %a ?rase-+t an over,rfe.c;i of se-~eral  

important characteristics of project -iilmayenienr-. 

of new teclmokogies arrd the denasds they pEace on orgznizatfons we 

shall undoubtedly see s;n increasd use Ln several new manage~lent 

methodologies - especielly project mmagemnt.  T h i s  paper: has attempr- 

ed to describe some of the unique relationships found in prcrject organ- 

izations as well as analyze t h e  ratioaale behind thein. 

With ZDc e v o l ~ t i o r t  

Several forces at wmlc with-b and external to tod-ay's organiza- 

t ions were cited as hzving great influence OR tb?e devalopzient of net: 

organizations. 

their thinking regardjng the nature and .?uctfcJ-naI Pcqt~ iremelzks  of 

organi~tior1s * 

has been an outgrowth of th is  period 02 reappraisal. 

Such forces have caused managereeat ta reappraise 

TrojeeZ mamgeroent I s  a prcblcm-so?-iring system which 


